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1. A field-effect transistor (222), 

having a doped channel region arranged along a 
5 depression (72), 

having a doped terminal region (16) near an opening of 
the depression (72), 

having a doped terminal region (18) remote from the 
opening, 

10 having a control region (172) arranged in the 
depression (72), 

and having an electrical insulating region (170) 
between the control region (172) and the channel 
region, 

15 the terminal region (18, 54) remote from the opening 
leading as far as a surface containing the opening or 
being electrically conductively connected to an 
electrically conductive connection leading to the 
surface . 

20 

2. The field-effect transistor (222) as claimed in 
claim 1, wherein the terminal regions (16, 18) contain 
the same dopant concentration and dopants of the same 
conduction type. 

25 

3. The field-effect transistor (222) as claimed in 
claim 1 or 2, wherein the channel region has a length 
(1) corresponding to at least two thirds of the depth 
of the depression (72) . 

30 

4. The field-effect transistor (222) as claimed in 
one of the preceding claims, wherein the depression is 
a trench (72) or a hole. 

35 5. The field-effect transistor (222) as claimed in 
one of the preceding claims, wherein the channel region 
lies on both sides of the trench (72) or along the 
entire periphery of the hole. 
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6. The field-effect transistor (222) as claimed in 
one of claims 1 to 4, wherein the channel region lies 
only on one side of the trench (72) or only along part 
of the periphery of the hole. 

5 

7. The field-effect transistor (222) as claimed in 
one of the preceding claims, wherein the terminal 
region (18) remote from the opening lies in the region 
of a plurality of depressions (75b, 352), preferably at 

10 least two or at least three depressions, in which 
control regions are arranged and at which channel 
regions and terminal regions (16c) near the openings 
are arranged, 

and wherein the control regions and the terminal 
15 regions (16c) near the openings are in each case 
electrically connected in parallel (380) . 

8. The field-effect transistor (222) as claimed in 
one of the preceding claims, wherein the depression 

20 (72) for the control region and a depression (70, 76) 
filled with an electrical insulating material between 
the field-effect transistor (222) and an adjacent 
electrical component have the same depth. 

9. The field-effect transistor (222) as claimed in 
one of claims 1 to 7 , wherein the depression (72) for 
the control region has a smaller depth than a 
depression (70a, 76a) filled with an electrical 
insulating material between the field-effect transistor 
(222) and an adjacent electronic component. 

10. The field-effect transistor (222) as claimed in 
one of the preceding claims, wherein the insulating 
region (170) has an insulating thickness of at least 

35 15 run, preferably 20 nm, 

and/or wherein the distance (1) between the terminal 
regions (16, 18) along the depression (72) is at least 
0 . 4 urn, 



25 



30 
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and/or wherein at least one terminal region (16, 18) 
has a shallow doping profile gradient which permits a 
switching voltage having a magnitude of greater than 
9 volts or greater than 15 volts, but preferably less 
5 than 3 0 volts. 

11. The use of the field-effect transistor (222) as 
claimed in one of the preceding claims as driving 
transistor at a word line (272, 288) or a bit line 

10 (296) of a memory cell array (230), in particular of a 
flash memory of an EEPROM memory module. 

12. The use of the field-effect transistor (222) as 
claimed in one of the preceding claims for switching a 

15 voltage having a magnitude of greater than 9 volts or 
greater than 15 volts, but preferably less than 
30 volts. 

13. A method for fabricating a field-effect transistor 
20 (222), in particular a field-effect transistor (222) as 

claimed in one of claims 1 to 12, 

having the following steps to be performed without 
restriction by the order specified: 

provision of a carrier material (10) having a surface 

25 to be processed, 

formation of a terminal region (16) near the surface 
and a terminal region (18) remote from the surface, 
formation of at least one depression (72), which leads 
from the terminal region (16) near the surface as far 

3 0 as the terminal region (18) remote from the surface or 
which leads from a region for the terminal region near 
the surface to a region for the terminal region remote 
from the surface, 

production of an electrical insulating layer (17 0) in 
35 the depression (72), 

introduction of an electrically conductive control 
region (172) into the depression (72). 
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14. The method as claimed in claim 13, wherein the 
formation of the terminal regions is performed before 
the formation of the depression and/or before the 
filling of the depression (72). 

5 

15. The method as claimed in claim 13 or 14, 
comprising the following step: 

formation of a connecting region (54) from the terminal 
region (18) remote from the surface to the surface of 
10 the semiconductor layer (10) . 

16. The method as claimed in one of claims 13 to 15, 
wherein at least one insulating depression (70, 74, 76) 
is formed at the same time as the depression (72) for 

15 the control region. 

17. The method as claimed in claim 16, wherein the 
insulating depression (70, 74, 76) is formed with the 
same depth as the depression (72) for the control 

20 region. 

18. The method as claimed in claim 16, wherein the 
insulating depression (70a, 76a) is made deeper than 
the depression (72a) for the control region. 

25 

19. The method as claimed in claim 18, wherein the 
insulating depression is wider than the depression (72) 
for the control region at least in an upper section, 
and wherein the two depressions are formed in a common 

3 0 etching process in which wider depressions are etched 
considerably more deeply than narrower depressions. 



10/521 5 2 8 

•Rec'd PCT/PTO 13 JANJOOT 



1U , 




blilCOn SUDSuratc 


12 , 


12a 


Oxide layer 


i /i 
14 , 


14a 


isiitriae layer 


16 , 


iba , loc 


Drain region 


lb , 


loa, loc 


oource reyion 


z V 




Photoresist layer 


o o 
z 2 




cutout 


24 




Arrow 


50 




Photoresist layer 


52 




Cutout 


54, 


54a, 54b 


Connecting line 


56 




Arrow 


60, 


60a 


Hard mask 


62 to 68 


Region 


62a 


to 68b 


Region 


70 to 76 


Trench 


70a 


to 76a 


Trench 


7 0b 


to 76b 


l r encn 


Bl, 


B2 


wiacn 


100 




baCriiiciai oxiae layer 


102 




bacrinciai muncie layer 


120 


to 126 


Bottom oxiae 


130 




Sacrificial polysilicon 


140 




rnotoresisc layer 


142 


to 146 


Cutout 


150 




Insulating material 


160 




Photoresist layer 


162 




Cutout 


170 




vjaue oxiae 


172 




Amorphous silicon 


180, 


182 


Channel region 


200 




Filling material 


202, 


204 


Bottom 


220 


to 226 


Vertical transistor 


230 




Memory cell array 


232 




Drive unit 


234 




Broken line 



Inl232DE 

List of reference symbols 



Inl232DE 


- 2 - 


Z f± U CO Z ft O 


X 111 X lid X 


9 RO t-n 9 S6 


f^ra f- £a t~ T"TT1 1 Tl A 1 

UuLC I— W -1_ 1 1 1 _1_ 1 i. CA -L 


9 & n 

Z 0 U 




9 £ 9 


r\X -l_ kJvS/ 


9 £A 


rlt-iuUi y Llailolo tui 


9 £ £ 

Zoo 


JJI ivc tlall&xo 


9 £ P 
ZOO 


TnfariripHi =a f- 1 aypr 

XilLCllUCUlClLC _LClj< v-^J- 


9 9 O 
Z / U 


f"P t~ Y~TTI 1 np) 1 


9 9 9 
Z / Z 


Ta7/-"» v/"^ lino 
WUX U. XXilc 


9 9 A 9 9 £ 
Z / 4± , Z / D 


X "X 1UX11C1X 


99 P 
Z / O 


TlpYTTi -i ir\ sa "1 

x C-L ni± iia. ± 


9 an 
z O u 




9 P 9 9 P 4 
Z O Z , Z O f* 


T* ^ vm i nisi 
X fcrx iiixxiglx 


9 P £ 
ZOO 


vja l»c I- cx iii-L nox 


9 P P 
Zoo 


WUIU XXIlc 


9 Q fl 9 Q 9 


X CXIUXXICIX 


9 QZL 

Z Z7 fi 


J. CxiUXIlClX 


OQC 
Z JO 


Ri f 1 i np 

J— > X_ l_ X. X. 1 1 




x\c ^ L.ciiiy x. 


/\X , M.Z 


Tncnl afi "ntT Ta71 

XUoUXul L 1 ly WXULi.1 


T 1 
XjX 


x x ciiuii x. ciiy uii 




QnnTrp r^on t~ a i"*"* i~ 

DUUL L-C V-.V-/I1 UuL i- 


1 9 O t-ri 79fi 


T^t*.?* i n /T"*n t* a c t~ 

JJX CtXH LiUllUCLLr L 




O UiJ O l_ X. CL V_- V — W il 1 — Oi V — • l_ 


1 ^ 0 

-J J VJ 


vprfi ral "F i ^1 c\ — *F "F e*c t~ t~ ran^is tor 

V v3- X. 1 L \— d X. X> X_ ~ X_ vX v3 X. ±~ V- 1— C J- UliO J- iZ> W -L. 


TCO 
J JZ 


X X CllUll 




53 i dpwa 1 1 

ha? -JL- \wA \ - VV U -1- -1- 


370 to 376 


Arrow 


380, 382 


Connection 


1 


Channel 1 ength 


400 to 404 


Vertical transistor 



